Development of infectious bursal disease vaccine and diagnostic kits for the control and prevention of the disease in poultry by Bejo, Mohd Hair et al.
Agricultural SCiences
Development of infectious bursal disease vaccine and diagnostic kits for the
control and prevention of the disease in poultry
Hatr-6eJo M. Omar AR. Atnt l, Bahman AR. Chulan U. Phone SF. Haflza H
Facultyof VeterinaryMedicine
Universiti Putra Malaysia
43400 UPM, Serdang, Selangor
Malaysia
Telephone Number of Corresponding Author: 03-89468287
E-mail alCorrespondingAuthormdhair@vet.upm.edu.my
Key words:lnfectious bursal disease, vaccine, diagnostic kits, poultry, disease control and prevention
Introduction
Outbreaks of infectious bursal disease (lBD), an immunosuppresive disease of poultry with high mortality continue to occur
despite of vaccination using commercially imported vaccines. Recently, fourteen local isolates of IBD virus (IBDV) were
successfully isolated, adapted and propagated in SPF embryonated chicken eggs (CAM) and chicken embryo fibroblast (CEF)
cell cultures. Some of the isolates had been characterized using both the conventional and molecular techniques, whilst the
characterization of the others is still in progress. The pathogenicity of one of the selected isolate (UPM 93273) reduced after
passages in CAM, however the immunogenecity of the isolate remained high and thus it is used for viral seed for the
development of IBD vaccine. A sensitive and specific diagnostic kit is also vitally needs as a tool in the control and prevention
of the disease. It was the objectives of the study to develop a safe and effective attenuated live IBD vaccine, and a sensitive
and specific diagnostic kit using local isolates of IBDV for the control and prevention of the disease in poultry
Materials and Methods
The safety and efficacy of IBD viral seed (UPM 93273) which had been attenuated in CAM and CEF were determined. The
viral seed was inoculated in various groups of commercial broiler chickens either at day 14 or days 14 and 28 of age. The
chickens were monitored and any abnormal clinical signs were recorded. The chicks were sacrificed at various intervals, gross
lesions were recorded and samples of serum were collected and analysed for IBD and Newcastle disease (NO) antibody titre
using an ELISA techniques. The live weight and bursa of Fabricius weights of the chickens were recorded. The bursa of
Fabricius was fixed in 10% formalin and process for histological examination and lesion scoring. On the development of the
diagnostic kit reagents, selected IBDV isolates were purified, and inoculated into SPF chickens and rabbits at various intervals
for hyperimmune serum production. The purified isolates were also cloned into bacterial plasmid vectors to be used for biotin-
labelled probe and characterization of the IBDV. A serokinetic model of immune response was also determined using IBD
antibody titre analysed from both the IBD vaccinated and non-vaccinated commercial layers and broiler chickens
Results and Discussion
A safe and effective attenuated lBD viral seed of local isolate was successfully developed following attenuation of the virus in
embryonated chickens eggs (CAM). The seed virus showed highly immunogenic with low pathogenic when inoculated in
commercial broiler chickens. The virus seed is ready for further test required for the production of IBD vaccine commercially.
In contrast, the pathogenicity and immunogenicity of the IBDV local isolate losses following attenuation in chicken embryo
fibroblast tissue culture (CEF). It is a need to developed IBD viral seed and vaccine based in tissue cultures as this will reduce
the operational costs and shorter the production times. Various types of tissue cultures shall be tested to meet the above
objective. It is important to note that the local isolates of IBDV were successfully characterised using both the conventional
and molecular techniques as a very virulent (vv) IBDV of serotypes 1 which may have similar origin as those IBDV isolates in
Europe and Japan. This further explains on the failure of IBD field vaccination, as all the imported IBD vaccines commercially
available is an attenuated IBDV of the classical strains. It is an urgent need to developed IBD vaccine of vvlBOV to provide
better protection against vvlBOV field challenged. The IBDV isolates were also successfully purified and IBD hyperimmune
serum was successfully produced using both the SPF chickens and rabbits for the development of conventional and PCR based
ELISA kits. The vv!BDV was found to be primarily replicate in the Harderian glands and gut associated Iymphiod tissues
following intraocular and oral inoculation, respectively leading to primary viraemia and replication of the virus in the bursa of
Fabricius. Following the secondary viraemia, severe damages occurred in the bursa of Fabricius and other lymphoid tissues
and vital organs leading to death or immunosuppression. The study also was successfully developed a serokinetic
mathematical model of immune response to be used for determination of the right time and monitoring of IBD vaccination
Conclusions
The study was successfully develop a safe and effective IBD viral seed attenuated in chicken embryonated eggs (CAM) for
commercial production of !BD vaccine. The local IBOV isolates was characterised as a very virulent (vv) IBDV of serotypes 1
which may have similar origin as those of !BDV isolates in Europe and Japan. IBDV reagent was successfully produced in
rabbits and SPF chickens for the development of ELISA kits. The pathogenesis and serokinetic mathematical model of
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immune response established in this study will definitely useful to be used in the control and prevention of the disease. Further
study is required using various types of tissue cultures for the development of IBD vaccine based on tissue cultures
Benefits from the study
(I) Development of a safe and effective ISO viral seed for vaccine production commercially. (2) Development of IBD reagents
to be used for ELISA kits. (3) Characterization of the virus as a very virulent (vv) IBDV of serotypes I using both the
conventional and molecular techniques and thus provides vital knowledge on the possible origin of the virus and approach on
the control and prevention of the disease. (4) Better understanding on the pathogenesis of vvIBDV. (5) Development of
serokinetic mathematical model of immune response for IBD and thus will provide better approach in the control and
prevention of the disease
Patent(s), if applicable:
Nil
Stage of Commercialization, if applicable
Up scaling of the IBD viral seed with local vaccine company for vaccine production commercially
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